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NE% DEVELOPMENTS IN AEAODYNAMINS

One of the basic characteristic features in the develcpment of aeronauti-

I

|

|

|

|

t

: oal and rocket engineering in the last 15 years is a sharp increase in Spee45
; : |
: !
of planes and rockets, At this mament, many tysrs of planes are flying et |
supersonic speeds, and it is possibtle to say defini'ely that the tasic type%

of aireraft in the immediate Siture will alsc L. destined for superscnic i

speeds, The speeds of flight, which are two tu three +tines gréater than th%

’ |
speed of sound, are aireasdy com-on{note trat the sowed of suend exczeds 1,000
1

kilometers per hcur), A% the cpreseni tire it is vossille to comsider on |

valid rrounds the 2 of guidel <ruft in he atmospherc at sSpeeds exceeding

f:l

- the speed of sound by five tu seven tires znd even rore, D2uring the flight’
S

of modern rockets into the atrosphere, thelr speeds cherge cver a wide rangd

Y

end can reach yuuntities exceeding the sreed of soind by mere than twenty

During the trertment of these protlems the sclentists aond engineers

encountered rew rhenorene, essentlell; different from lhe phenomena experieﬁced
at moderczte supersenis speeds, An understanding of these phenr-mena requireé
the development cf new fields of sercdynanics, and néme T supersonic 2ero-
dynamics, The nesdarose for rew thecries and nethods of investigeting and

naric testing plants with high-speed measur-

in: sroters,

P

A: the Tiipht speeds Ilncreise, thz creation of new plares nnd rockets

o veacning @ oroodien o ever Increacine At fMenlty, A sremt dfrficulty
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arises in solving technical probl?ms of designing and buildirg new flying

erafy, Vast praliminary co‘preheysive scientific researches are necessary

to overcome these difficulties, &heir role is increasing more and more,
l ;

Large groups of peéﬁle are involv?d in theoretheal, experimental znd test-

i

i

i

\ , - |
ing work in the field of aeronaut?cul and rocket engineering; cowpliex and 1
‘ }

expensive plaents and relisatle mea?uring Inctruments are required for carry-,
4

inz out this work, In light of tbis fact, i1t is especially important to
, f

developr & theory providing a profourd “nuerstqnuin~ of Lhe physical laws of
|

penemena, which with we have to deal here,

i
In e series of werks by Professor G. 5. Chernyy on ap*oavvamics of f
fiows havinz powerful shock waves(p*esentnd 1961 in rontest fo* ‘the i
Lenin Pr#ze), the most important prodlems of ges dynemics were th eoreticully
investipated, in sddition tc problems of turbulent air motion around elon-

geted arrow-shaped bedies at greet supersonic speeds(this is precisely thei

mos: edventageous shape of flyinz craft et these speeds), the motion of eir

or gacses on powerful explosicns, rulsed electrical discharges, etc,

A new method of investigeting and calculating such motions, prorcsed
and developed bt 4. 3. Chernyy, is haesed on & profouné internal realation-
ship betwern seemingly different.phenomena of propagation of shock weves
i the air and the air motion durineg the flight of = missle or other'body
in the air at very hish speed., It durns out thet the moilon of g body in
the air at very high speed cen be considered & continuous sequence of ox=
piosion: from charger, disiributed in pleces where the bedy is flving
througn. Preclsely this circumstance served ss the basis for Professer
Zmernyy's ITraitful conification of the already existing theory of eir motien

or rowe:ful(ntomic) explesions end righ surersoric eerci;rrrmics,

\d
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G, G. Chernyy's sucocess constts not only in thc utilization of the
theory of shocks in aarouynum;cs,tbut chiefly in the development of wrigue
theories of computation methods ih both classes of phenomena, He created
effective calculation methods, which make 1t possibie to find simply and
convieniently, thc pressure in va%iuus points of a flying eraft's surface,
and determine gquentities of resis%ance during the Tlight of a body in the
ar. |

i
i

G. G. Chernyy devis=d = methed which proved to be very effective,
This method permits e calculation‘of air motion even at = high temperaturse,
which is highly important, since ?he air temperature rear the center of the
explosion or rear the nose of tﬁeébody is very high on é;ﬁiégioﬁs'anq in
flights of todies at high speed. §It is necessary to bear i mind, that at
high tempereture, a chemicsal deco%ﬁosition of the air oxygen and nitrcgen
molecules tzkes place into atoms,;and, because of this, the mechanicel

properties <2 sir es = ass hecome complicried,

An analysis of the methed devéloped bty Professor Chernyy proved that
good results con be cbteined with its aid, agreeing witl the few availsable
calculetions cn high-spee” ccomputers and with cxperimental date obtained 4in

Lyversonic wind tunrels

In G. 3. Chernyy's works =nd in the werks of other Soviet and Fereign
guttwrs, osveloning this methed, fany thyuxcbicnllb 1nieresting and ~racti-
celly important prodlem:; were sol@ed, and the nsture of the effect of
diversity of secmeiric forws of moving todies on their resis tauce was ree
venalad, 1In partleulsr, it brougnt to lizht an unexpected and highly essen~

t1al affect of a slizht tlunting of the nose of thin flying: craft shells

L

nr? leading ecees of wings at hizh surersonic specds or pressure distri-
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bution over their surfaces ard oph teial resistance, TFor example, if &

wing 1s one meter wide and eight) contimeters thick in the center, and its !

leading edge ié blunted by 0.5 millimeters, then the reslstance of suck a
wing will ve twice es great as tpe resistance of a wing with a sharp ;ecd-z

ing edge, The effect has very 1@portant technicnl significence, becruse af

slight blunting is virtually alw%ys present, ean a sharp nose unavoidably

melts and blunts, even with an iétially pointed bedy, cdurins 1ts meiion in

;
the alr, | *

i
'
i
{

Or the besis of the resalgs of his investigations, Chernyy fournd an
essentlally new law cf similarit% for ambient flow at nigh supersonic

speed around elongated bodiex wiéh a siight blunting of the nesel This 1aﬁ,
which perfectly agreecs with expe%imental data, permits to reduce signiflca&tly
the number of difficult and expeésive experiments; and utilize by recalcu—§

latior experimental dete for othér todies at different motions. The prac-:

ticsl iImportence of these recaleniations is evideri,

< theory, created by Chernyy, leeds to simple formules, suited for

;;]

Y

utilizetion in prdliminory sercdynamic end ballistie c2lculetiecns, which
st be conducted ir 2 large quantity in the desimming and selection of
flying craft, l!is theory cen serve cs 2 vseful initial bsse in the compo-
sition of celenlation schemes on elect:ic computors, becsuse these colcu-
sire & large preﬁiminaiy analysis and labor-ccnsuming preperetisn

or computeiioun programs, No ready rrograms are availehble so far for solv!

many wroblemeg of ecrodynemics on ¢emputors,

Cherryy's theereticsl worvs are devoted to the most imperiant prcblems:
of modern high~cpeed asrcdy~amica, They have a'r 793,\ received recocnitinn
In weridewids 1iterature and have served ss the beaia o

{or numercus investie
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